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DESCRIPTION OF MAP UNITS laminated with magnetite grains; as much as 1,000 m thick. VOLCANIC ROCKS
Abundant Buchia mosquensis and B. rugosa fn upper part
indicative of a late Oxfordian to Kimmeridgian (Late Jurassic) Tab ANDESITE AND BASALT (PLIOCENE AND MIOCENE)--Exposed on southeast side
SURFICIAL DEPOSITS age (J. W. Miller, written commun., 1982); plant debris present of Alaska Peninsula around Chiginagak Bay. Dark-greenish-gray
POSITS AND INTRUSIVE in lower part. Contains a few ammonites. Locally, includes to black porphyritic volcanic rocks; composed of clinopyroxene,
SURHCIAALNgE » vohomm oo AND SEDIMENTARY ROCKS thin siltstone and conglomerate beds orthopyroxeng, p]agioc]ase, gnd hornblende phenocrysts in a
SEDIMENTARY ROCKS ROCKS INTRUSIVE ROCKS ROCKS Qs SURFICIAL DEPOSITS (HOLOCENE AND PLEISTOCENE)--Unconsolidated, poorly $1¥4akone menber-uiivar te dertietine-gins. ) P01 ) cRlIRcan : Mty R A itic B
to well-sorted, poorly to moderately well stratified deposits; to siliceous and micaceous siltstone with nodules, concretions, units as much as 15 m thick, locally columnar jointed;
: Holocene and 7 NARY 3 fete oF a]fuvia1 colluvial. qlacial, marine, lacustrine g and thin lenticular limestone beds; thin bedded to fissile. interbedded lithic tuff and volcanic breccia. Locally altered
Qs Qui }-pmmkmene s gg??1s Sand Siiss Beoosit: . L éa?] Shelodes Pioried volcanic Forms middle to, locally, upper parts of formation. Commonly and silicified on Ashiilak, David, and Poltava Islands. !
- dab aile 4 E gos hs%] Od y'ts Alluvial deposits 300 to 700 m thick; contains a few ammonites and Buchia Associated with volcanic plugs of the undifferentiated andesite
Unconformity renr1s%rg£ coagge :Ebassularo:ocipgis ménts to fine sgnd ard concentrica indicative of an Oxfordian (Late Jurassic) age unit (Tau), one of which has been dated by K-Ar method at 9.25
gl deposi%s polllblpen o e e e J. W. Miller, written commun., 1982) m.y. (whole-rock sample 77AWs9 of Wilson and others, 1981)
compc;sed of coarse angular rubble and solifluction deposits of Jnc Conglomerate member--Mainly massive to thick-bedded cobble- MESHIK FORMATION (OLIGOCENE AND EOCENE )--Exposed in southwestern part
' il 1 weakly stratified silty rock debris and stony organic silt. boulder conglomerate with clasts as large as 2 m in diameter; aF map aves oml Ean 10 sesurface Trom deill-hate SBtA.
L Pii T x 5 el : : last t] 11 rounded. mainl d itic rocks: Coarse volcanic rubble flows, lahars, lithic tuff, lava flows,
Trmr leang Betis Glacial deposits are poorly sorted nonstratified drift, which clasts mostly we u , mainly composed of granitic rocks; : ! it L
= Td Tqd i (o form terminal, lateral, and ground moraines, and moderately locally includes as much as 20 percent metamorphic and volcanic and minor volcanogenic sedimentary rocks; mainly flow banded
Tap Miocene well sorted and stratified icé-contact and outwash deposits. rocks. Commonly includes thick units of coarse arkosic ' basalt and basaltic andesite, commonly porphyritic and
= Marine deposits consist of moderately stratified and sorted sandstone, rarely intercalated with thin beds of siltstone; sygdalotdel with abundant 2eolite winerals; red oxidized 20nes
- [~ Miocene : sand and gravel on beaches and on wave-cut scarps at several deposited primarily in a fluvial environment. Locally forms e tnees taslviant fhow units are commen. NholeerpeR G-l Ages
7 ’ [ERIEATIARY elevations; mud and silt in estuaries. Lacustrine deposits are base of formation and disconformably overlies the Shelikof of 24.9 to 39 m.y. (Wilson, 1982; Brockway and others, 1975).
Unconformity Miocene mainly fine sand and silt. Eolian deposits form dunes of sand Formation; elsewhere overlies sandstone at base of formation 2 VOLCAN?gcaggzgm?BLgEgv$E}L§§IE?E g°}5t°‘ quma§1gnb e
- Tau F e and pumice as high as 10 m. Swamp deposits consist mainly of SHELIKOF FORMATION (MIDDLE JURASSIC)--In this map area, divided into: i . : r=vOlUraked 0 IAEECE DA =0 U3,
- Oligocene Oligocene + : : : : volcanic breccia, and agglomerate. Basalt yields K-Ar age of
9 organic silt, clay, and peat Jss Sandstone member--Massive to thick-bedded, medium- to coarse- 197 m DA tae tkndnbosar Tackithe Ll Léshit Siaws.  Alis
Tm -1 = Tmr MILKY RIVER FORMATION (PLIOCENE)--Unit is present only in subsurface grained, dark-green to gray volcanogenic sandstone containing inc]u&gé @his el aitiy - Bacalt ¥1ows T Snbarhedasd with
Tt F-Eocene 4 in study area (Brockway and others, 1975). Mainly abundant magnetite grains; commonly contains beds of grit and the Huber Telasute 1imes£one unit (R1s)
b volcaniclastic sandstone with volcanic-pebble conglomerate in small pebbles. Sandstone northwest of Wide Bay deposited in PP
i upper and Tower parts; minor tuffaceous siltstone and ash shallow water with abundant plant debris and pelecypod
i beds. Mainly of mariae origin with mollusks locally abundant; Corbicula sp.; southeastward across Wide Bay sandstone was VOLCANIC AND INTRUSIVE ROCKS
approximately 790 m thick in Great Basins Ugashik #1 well deposited as submarine fans with graded beds, flute and 1oad ; : o
Tb1 BEAR LAKE FORMATION (MIOCENE)--Mainly nonmarine_pogrly consolidated casts, and flame structures : L VOLCANégsg¥21§H§khggiégTEgS;ZEizgc$§v§Hg%835N§n2N30$t§;?Z?§§g$g
sandstane, siltstone, conglomerate, and lignite. Rocks weather Jsst Siltstone member--Dark-grayish-green, olive-green, and dusky- deposits; includes air-fall tuffs, volcanic domes, block and
Khe ReRE CRETACEOUS pale yellowish brown. Well-rounded conglomerate clasts consist yellow-green thin-bedded siltstone. Numerous 1- to 3-cm-thick ash-flow deposits, ash-flow tuffs, volcanic rubble flows,
of chert, quartz, volcanic, and sedimentary rocks..Unit is beds of Timestone and abundant concretion:s of brown fine- debris flows, and hot-blast avalanche deposits. Clastic units
e Tess than 190 m thick where exposed along fau!ts near Upper and grained limestone in lower part of section. Thin sandstone typically unsorted to poorly sorted and poorly stratified
» Lower LgashTk Lakes, but wore than 1,230 m thick in ; beds in upper part of section. Siltstone is silicepus with
i subsurface. Unconformably overlies the Meshik and Tolstoi metallic luster on weathered surface. Contains moderately INTRUSIVE ROCKS
Formatlons. Unit is considered middle(?) and late Miocene in abundant ammonites, mainly Cadoceras sp. and Pseudocadoceras
report area sp., indicative of a Callovian (Middle Jurassic) age (R. W. - 23
T0STO] FGRATION (E0EENE)--init exposed anly fn the seutern st of i T : P v @ el i s S
9 the map area and is at least 1,000 m thick; consists of Jsc Conglomerate member--Mainly massive lenticular submarine channel felsite sill near the head of Painter Creek, a quartz-
J nonmarine sandstone, siltstone, conglomerate, mudstone, coal, deposits that are present throughout formation. Clasts plagioclase felsite body southwest of Mount Chiginagak, and
s tuff, and lapilli tuff. Well-rounded conglomerate clasts primarily well-rounded dark volcanic cobbles; locally gorphyrithc biotlte quarts Bacite: dikpsommes the NS ks
Upper consist mainly of volcanic rock with about 25 percent chert and polymictic with pebble- to boulder-sized clasts of 1imestone, Cvisact." Sepricitie alteration fs Subier hhd sl 111
- quartz; & *blue-petble” conglontrate nedr 1iS G composed of sandstone, and occasional granitic rocks pronguncéd in the felsite. A K-Ar age determinagion ony
pEOkies 85 Tarie 45 2 on (0 RMCRRr. | Leii g S DERACe U KIALAGVIK FORMATION (MIDDLE AND LOWER JURASSIC)--Olive-gray to green, hornilente in & cabile oF dacite fvie She Tt 1
Jns | Jnst Jne shale mainly in upper part contains abundant plant megafossils medium-bedded, fine- to medium-grained graywacke, mudstone, qadcanhe. tumsdisials S6Uth oF THe Bas arty Tnitcates
and petrified logs. Plant fossils indicate an early Eocene age siltstone, and shale, approximately 790 m thick; locally minimum age of 19.3 m.y. for the unit (Wilson and others, 1981
Disconformity for the unit in map area (J. A. Wolfe, written commun., contains lenses of volcanic pebble conglomerate; plant debris samote 1T, hd ies on it dod sl b s
1984). Unconformably separated from the underlying Chignik and carbonaceous material common throughout; abundantly biotite-quartz dacite are 3.48 and 3.42 m.y., respectively
Kh H00D0O. AND. CHIGNTK ?63&2%8&?“830?3?3286(uppER CRETACEQUS)--Poor] fassilifamsol with Dt Mg e ”angi“% s (Wilson, 1982) i
4] g , ErEldlg Toarcian (late Early Jurassic) to middle Bajocian (Middle : !
Jss | Jsst Jsc Middle L. JURASSIC exposed dark siltstone and sandstone mapped near Imuya Bay. Jurassic)(age (R. wf Imlay, wlitten commun.i 1982). Tqd QUARTZ DIORITE (PLIgCENE Q:D1§2E) M;OCENE);;Ma1n Exposures oﬁ U“Itd
z Jgd Jurassic Contains sparse marine megafauna (Inoceramus and ammonites). Disconformably overlies the Talkeetna Formation. Formation are Agripina Bay batholith and a small stock west of the hea
b “Totruston ipi y f Ch k Bay. Rock types includ tz diorit t
™ Jurassic Rocks silicified and hornfelsed by intrusion of the Agripina named by Capps (1923, p. 91-94) for exposures at Wide 0 kglpagakivay.: ROCKILYD nclude quartz diorite, quartz
Bay batholith (Kialagvik) Bay monzod1or1t$, gr:nod1gr1te (Tow ;nhquagtz), azd quartz]
. p . : monzonite; fine to medium graine idiomorphi ar;
CHIGNIK FORMATION (UPPER CRETACEQUS)--Dark-yellowish-brown siltstone, Jt TALKEETNA FORMATION (LOWER JURASSIC)-~Lower part: mainly thin gray ortﬁopym;ene 5 ch'nopyr'gxene areygomgﬂ '”gioi],g;a’i"; g
Jk i shale, mudstone, and thin sandstone with abundant 1imestone tuffaceous limestone, tuff, and dark siliceous shale ubiquitous though minor, hornblende is sparse; chloritization
concretions in upper part. Marine deltaic to lagoonal sequence approximately 170 m thick; upper part: thin to massive is irregularly deve]opea. A hornfels zone is’we11 developed in
Lower 55 to 100 m thick. Abundantly fossiliferous, mainly ammonites Fuffaceous gray §andstone with mjnor siltstone and shale i the sedimentary and volcanic rocks adjacent to the batholith.
Disconformity [~ Jurassic and Inoceramus indicating a Campanian to early Maestrichtian interbeds approximately 240 m thick. Expoged op1y.on peninsula K-Ar age determinations on rock samples from the Agripina Bay
l (Late Cretaceous) age (J. W. Miller, written commun., 1982). EBLeceN Pyale Bay and Alinchal Bay.  SMeeliiss Enciiete o8 batholith yield a minimum age of 2.5 to 3.2 m.y. Unit also
Jt Correlative, in part, with the Kaguyak Formation (Keller and early Hettangian (early Early Jurassic) age and late Sinemurian includes several small stocks near Cape Kubugakli and plutons
4 e Reiser, 1959) in the adjoining Mount Katmai area. to Toarcian (late Early Jurassic) age (R. W. Imlay, written and stocks in the area between Wide Bay and Portage Bay; all
Unconformably separated from the underlying Staniukovich and commun., 1982). Conformably overlies the Upper Triassic these bodies are mostly medium-grained hypidiomorphic g;anular
) 1 Naknek Formations by an orange-weathered erosion surface limestone unit. Named by Martin (1926, p. 218-219) for biotite-bearing hornblende quartz diorite, but also include a
Ris Upper STANIUKOVICH FORMATION (UPPER JURASSIC)--Thin-bedded, fine-grained, exppsures 1o Talksetna Mountains 585 &b b the fRrtheast dark fine-grained diorite facies. A sample from Mount Becharof
o jmeer. L TRIASSIC 1ight- to medium-brown feldspathic sandstone, as much as 165 m LIMESTONE (UPPER TRIASSIC)--Medium- to thick-bedded, dark-gray near Portage Bay yielded a K-Ar age of 2.3 to 2.88 m.y.
B thick. Minor tuffaceous material in upper part. Exposed limestone, weathers light gray; thin to shaly bedded, 1ight-tan Tau ANDESITE, UNDIVIDED (MIOCENE AND OLIGOCENE)--Hypabyssal hornblende
i i uthern part of map area, locally along syncline imestone; loca contains massive chert-pebble and 1imestone- A : 5 :
: mainly in sout p p > Y g syncli limest locally i i hert-pebbl d 1limest andesite exposed in southern third of map area, mainly as small
east of Becharof Lake; elsewhere removed by erosion prior to cobble conglomerate cemented by 1imestone. Interbedded with plugs and stocks. Fine to medium grained; sparse biotite.
4 9 deposition of the Chignik Formation. Contains abundant Buchia basalt flows, volcanic rubble flows, and agglomerate of unit Propylitic alteration and disseminated py;ite EoMmon.. Whole=
Pls "ﬂﬁﬂén - PERMIAN blandfordiana indicative of a Tithonian (Late Jurassic) age (J. (T v). Unit approximately 795 m thick. Locally abundant rock and hornblende K-Ar ages range from 9.25 to 35.2 m.y.
B 3 W. Miller, written commun., 1982). Gradationally overlies the pelecypods and ammonites indicate a Norian (Late Triassic) age (Wilson, 1982; Wilson and others, 1981)

MEGAFOSSIL LOCALITY

Jdns

Naknek Formation. Unit is considered Late Jurassic in age in
map area

NAKNEK FORMATION (UPPER JURASSIC)--In this map area, divided into:
Sandstone member--Upper part: mainly thin-bedded, fine-grained,

olive-brown, shelf- to inner-neritic sandstone as much as 759 m
thick. Lower part: mainly massive to thick-bedded, medium- to
coarse-grained arkosic nonmarine fluvial sandstone, commonly
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(N. J. Silberling, written commun., 1981). Contact with the
underlying middle Permian limestone is not exposed. Exposed
il between Puale Bay and Alinchak Bay
Pls LIMESTONE (MIDDLE PERMIAN)--Massive 1ight-gray crystalline limestone
with chert nodules; approximately 40 m thick. Contains middle
Permian brachiopods (Hanson, 1957). Exposed only on one island
at mouth of Puale Bay

INTRUSIVE ROCKS, UNDIVIDED (TERTIARY)--Small plugs, stocks, dikes,
and sills

GRANODIORITE (MIDDLE JURASSIC)--Medium- to coarse-grained,
hypidiomorphic granular granodiorite. K-Ar determinations on
hornblende and biotite give ages of 172 and 176 m.y.,
respectively (Reed and Lanphere, 1969)
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MAP, CHECKLISTS, AND PRE-QUATERNARY STRATIGRAPHIC SECTIONS OF UGASHIK, BRISTOL BAY, AND PART OF KARLUK QUADRANGLES, ALASKA

MISCELLANEOUS FIELD STUDIES
MAP MF-1539-B
SHEET 1 OF 3

CONTACT--Dotted where concealed
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on upper plate
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218 MEGAFAUNA LOCALITY--See sheet 2

e MEGAFLORA LOCALITY--See sheet 2

DISCUSSION

Detailed stratigraphic and paleontologic studies conducted as an adjunct
to the Mineral Resource Investigation of the Ugashik and Karluk quadrangles
aided greatly in mapping and correlation of stratigraphic units and provided
information about environment of deposition and paleoclimatic and
paleoecologic conditions. The areas adjacent to Puale Bay and Wide Bay are
well known and have been studied and sampled many times (Capps, 1923; Smith
and Baker, 1924; Smith, 1926; Martin, 1926; Kellum and others, 1945; Imlay,
1953, 1962, 1975, 1980, 1981; Imlay and Detterman, 1973, 1977; and Westermann,
1964, 1969). The remainder of the area was poorly known and had few
collections of stratigraphic significance. During the course of the present
investigation we have added 356 collections of marine megafauna, many from
measured sections of the Mesozoic sedimentary rocks, and 23 collections of
megaflora from nonmarine Tertiary rocks. These collections permit precise
time-stratigraphic correlations to be made for the various rock units.
Checklists of fossils (tables 1 through 9, sheet 2) and stratigraphic sections
(sheet 3) are included with the locality map.

The oldest exposed rocks are an unnamed Permian 1imestone present only on
one small reef at the mouth of Puale Bay. The thick-bedded gray 1imestone is
about 40 m thick and contains poorly preserved megafauna and microfauna of
late Early to early Late Permian age (Hanson, 1957, and table 1). The
limestone has no exposed contacts with older or younger rocks.

Late Triassic (Norian) limestone with interbedded basalt and volcanic
rubble flows is exposed at the mouth of Puale Bay and along the coast between
Puale Bay and Alinchak Bay. The limestone is mainly 1ight gray to light tan
and thin bedded; locally it is a packstone. Fossils are sparse throughout
(table 2), but locally are very abundant on reef structures. The unnamed unit
is about 795 m thick. The contact with the overlying Talkeetna Formation is
conformable.

The name Talkeetna Formation is here applied to the previously unnamed
Lower Jurassic strata exposed on the north shore of Puale Bay and along
Alinchak Bay. These rocks are approximately 410 m thick and are
lithologically and faunally similar to the Talkeetna Formation in its type
area in the Talkeetna Mountains. The rocks are highly tuffaceous gray to
green sandstone, siltstone, and limestone with thick interbeds of tuff.
Fossils, mainly ammonites (table 3), are present throughout and indicate a
Hettangian and Sinemurian (Early Jurassic) age. The contact with the
overlying Kialagvik Formation is a fault surface, but displacement is
considered to be minor and the formations are probably conformable.

The Kialagvik Formation is approximately 790 m thick and contains both a
deep- and shallow-water facies in the map area. The section shown from the
north side of Puale Bay is mainly a deep-water basin and fan sequence with a
lower part of sandy siltstone, a sand and conglomerate middle part deposited
in a lower fan environment, and an upper intra-fan siltstone. Volcanic
detritus is common throughout. These rocks contain a diverse and abundant
megafauna, including 17 genera of ammonites and 10 of pelecypods (table 4).
Many of the genera contain several species. The age of these rocks is based
on correlation with similar ammonites in other areas and ranges between late
Early Jurassic (Toarcian) to late Middle Jurassic (Callovian). The Bathonian
stage of the Middle Jurassic has not been identified on the Alaska
Peninsula. There are no readily apparent breaks in the section that might
suggest beds are missing, so the absence of Bathonian fossils may be an
artifact of collecting.

The Shelikof Formation is characterized by rapid facies changes that
occur both transverse and parallel to the trend of outcrop area. At Wide Bay,
beds .on the southeast flank of the anticline contain numerous sedimentary
features characteristic of deep-water turbidites, whereas on the northwest
flank of the structure, 10 km away, these same beds contain plant stems in
growth position and the shallow- to brackish-water pelecypod Corbicula.
Sandstone and conglomerate fan deposits grade laterally into overbank and
intra-fan siltstone and shale. Sediments of the Shelikof Formation are about
800 to 1,500 m thick, dark green to gray, and derived from a volcanic
provenance. Fossils are moderately abundant throughout. The ammonites have a
high species, but low generic, diversity (table 5). They are mainly forms of
Cadoceras and Pseudocadoceras of Callovian (Middle Jurassic) age. The contact
with the overlying Naknek Formation is locally unconformable.

The nonmarine to shallow-water shelf deposits of the Naknek Formation
also exhibit rapid lateral facies change. The sequence of strata about 1,000
to 2,500 m thick can be divided roughly into three parts: a lower fluvial to
strand-plain deposit consisting of massive channel conglomerate and coarse
arkosic sandstone; a middle unit of predominantly siltstone and shale, with
minor thin limestone beds and concretions; and an upper sequence of thin-
bedded, fine-grained shelf sandstone beds. The source terrane for the Naknek
was from the adjoining batholith, in contrast to the volcanic provenance for
the older strata. The middle and upper parts of the Naknek Formation contain
an abundant megafauna, mainly the pelecypod Buchia (table 6). Detailed
stratigraphic and paleontologic measurements permit a zonation of Buchia that
can be used for correlation throughout the Alaska Peninsula. The faunal zones
and approximate ages are shown in the columnar section and are as follows:

Faunal zone Age

Buchia blandfordiana
Buchia mosquensis

B. mosquensis-B. rugosa
B. rugosa- B. concentrica
Buchia concentrica

Upper Tithonian
Lower Tithonian
Upper Kimmeridgian
Lower Kimmeridgian
Oxfordian

A younger (Buchia piochii) zone overlies the B. blandfordiana zone near
the tip of the ATaska Peninsula, but is not present in the Ugashik-Karluk
area. A few ammonites and other pelecypods are found in the Naknek Formation,
but are not age diagnostic.

Deposition was continuous from the Naknek Formation into the overlying
Staniukovich Formation. The Staniukovich consists of thin-bedded, fine-
grained sandstone, as much as 165 m thick, with a characteristic yellow-brown
color; the unit also contains minor amounts of tuffaceous material. A sparse
megafauna consisting mainly of the pelecypod Buchia (table 7) indicates a Late
Jurassic age for the formation in the Ugashik-Karluk area. Farther south in
the type area the formation contains Lower Cretaceous strata, but pre-Late
Cretaceous erosion has locally removed part or all of the formation in the map
area.

Strata of Late Cretaceous age attain a maximum thickness of about 100 m
and consist mainly of siltstone and shale with minor amounts of sandstone.
Megafaunal remains are common and consist of Inoceramus and ammonites
indicating a Campanian to Maestrichtian (Late Cretaceous) age (table 8). The
beds are mapped as the Chignik Formation except for a small area along the
coast south of Wide Bay where the strata are included as the undivided Chignik
and Hoodoo Formations. The contact with the overlying Teritary rocks is an
unconformity.

Nonmarine strata of the Tolstoi Formation are confined to the southern
part of the quadrangles where 500 to 1,500 m of sandstone, conglomerate,
siltstone, shale, tuff, and coal were deposited unconformably across beds
ranging in age from Late Cretaceous to Late Jurassic. An abundant megaflora
(table 9) is found throughout in the fine-grained rocks and indicates that the
enclosing beds are mainly of early Eocene age, slightly younger than
lithologically similar strata deposited farther to the south on the Alaska
Peninsula. Volcanic detritus is a major constituent of these rocks, both as
reworked clastic debris and as primary deposits of tuff.

The Meshik Formation represents a major episode of volcanic activity on
the Alaska Peninsula. Massive basalt and basaltic andesite flows interbedded
with volcanic rubble flows constitute the main part of a sequence nearly 1,400
m thick. The basalt is commonly flow banded and porphyritic and has been
dated by K-Ar method at 24.9 and 27.9 m.y. (Wilson, 1982). Surface exposures
of the formation are confined to the southwestern part of the mapped area near
Mother Goose Lake. The rocks are magnetic and an aeromagnetic survey shows
the rocks continue northward under surficial deposits where they were
encountered in both the City Service Painter Creek #1 and the Great Basins
Ugashik #1 boreholes.

A few tens of meters of the Bear Lake Formation are exposed along the
east shore of Upper Ugashik Lake, where it is brought to the surface along a
fault. Minor exposures are also present along the fault to the southwest.
Most of the 1,000+ m are present only in the subsurface where they were
encountered by the General Petroleum Great Basins #1 and #2 wells. The
exposed rocks are poorly consolidated tan sandstone, siltstone, conglomerate,
tuff, and lignite. The sandstone is volcanogenic.

The Milky River Formation is present only in the subsurface; the
terminology as used here is based on Brockway and others (1975). The
formation consists mainly of volcaniclastic sandstone, pebble conglomerate,
and tuffaceous siltstone. Fossils are locally abundant in the upper part of
the well section.

Intrusive rocks occur at numerous localities in the mapped area and range
in size from small dikes and sills to large batholiths. The quartz diorite
batholith near Agripina Bay -is the largest and has been dated by K-Ar at 2.5
to 3.2 m.y. (F. H. Wilson, written commun., 1983). The oldest intrusive body
is a granodiorite, part of the Alaska-Aleutian Range batholith, of Middle
Jurassic age. The rocks were brought to the surface along the Bruin Bay fault
and are exposed only on one small island in Becharof Lake near The Gas
Rocks. An age of 172 to 176 m.y. was determined for these rocks (Reed and
Lanphere, 1969).
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